CONTEXT AND OBJECTIVE: Training for specialist physicians in Brazil can take place in different ways.
INTRODUCTION
The world is currently facing a lack and poor distribution of healthcare professionals. 1 Collaborative and others. The task of determining the distribution, specialist types, quantity and quality of healthcare professionals has been started around the world, in order to plan the future healthcare workforce. [4] [5] [6] The training process for healthcare professionals is very long and complex. For physicians, the time span from the beginning of medical school until entering the labor market may be more than 12 years. 7 Understanding the specialization processes and distribution of medical specialists seems to be essential for good workforce planning.
Aside from all the general complexity, there are different mechanisms for training medical specialists in Brazil. There are also singular regulations for the accreditation process of medical specialization: 8, 9 1) Medical Residency. This is considered to be the gold stan- After new graduates receive the formal degree of physician, Brazilian law allows them to practice any medical specialty, as long as they feel able to do so. After a validated and well-documented period of a few years of practice in well-reputed services, under the supervision of experts, physicians can apply to take tests administered by the Brazilian Medical Association, in order to receive a certificate in a specialty. The same certificate is validated at the end of medical residency training.
Regardless of the path taken, physicians' certificates need to be registered at the Federal Medical Council, which, according to a specific law, 10 has the power to regulate and supervise medical practice.
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Even today, the Brazilian healthcare and educational authorities are still trying to identify the real number of specialists in the country and the actual requirements in each of the 53 medical specialties recognized in this country, 12 in accordance with epidemiological data and international parameters. It is also necessary to bring training methods together through recognizing historical Brazilian medical practices and specialist training processes.
The CNRM 13, 14 has started to work in this direction with the specialist medical associations. The intention was to unify the training process, so as to avoid the possibility that different learning material (knowledge, skills and attitudes) might be provided for the same specialist qualification. Among the 53 recognized Brazilian medical specialties, neurosurgery was chosen for the pilot project of this study.
Neurosurgery was chosen because the Brazilian Society of Neurosurgery (Sociedade Brasileira de Neurocirurgia, SBN) was willing to participate and because access to its Neurosurgery Assessment Committee was facilitated. The SBN has a well-organized evaluation process that covers institutions, their residency programs and residents. It was taken into account that it is virtually impossible to practice neurosurgery without formal training and official recognition.
The CNRM and SBN started by working together, planning an assessment tool and visiting neurosurgery residency programs and neurosurgery services throughout the country.
OBJECTIVE
This study had the aim of assessing the current situation of medi- The process of on-site educational evaluation took place as follows:
1) The instrument was sent to the institutions to be evaluated in accordance with criteria that had been established jointly by CNRM and SBN.
2) No more than two weeks after the instrument had been sent out, institutions across the country were visited by at least two appraisers (at least one person from CNRM and another from SBN), in accordance with a predetermined schedule.
The evaluation team assessed the conditions of the wards, outpatient clinics, surgical center, radiological unit, hemodynamic unit, laboratory, emergency room, intensive care unit, all necessary tools (including microscopes), numbers and types of operations performed within the last six months, library provision, access to electronic libraries and compliance with theoretical programs and legislation.
3) The evaluation team held meetings separately with the management of each institution, the coordinators and supervisors of the medical residency programs and the medical residents for the purpose of ascertaining the strengths and weaknesses of the program.
4) A final report was produced by the evaluation team.
5) The reports thus produced were analyzed by a CNRM technical council, which deliberated on corrective measures to be proposed for residency programs.
6) The plenary body of the CNRM deliberated on the measures suggested by the technical council.
7) The institutions were notified of the measures that needed to be implemented over a certain period of time that was set by the plenary body of the CNRM. Seventeen new neurosurgery programs were created during the study period and represented 14.6% of the total. Three were in the south, four in the southeast, three in the northeast, four in the center-west and three in the north. After the assessment, it was possible to approve 28 NMRPs without any restrictions, corresponding to 26.7% of the total.
Twenty-two of these programs are located in the southeast, five in the south and one in the north. Table 1 shows the situation of the 105 neurosurgery programs after the CNRM/SBN evaluation. Thirty-seven programs were placed under supervision for correction of irregularities ( Table 1) : eight in the south, twenty in the southeast, five in the northeast, and two each in the centerwest and north. Four neurosurgery programs had to be closed immediately due to lack of appropriate conditions for teaching and medical care: three in the southeast and one in the northeast.
For one program that was placed under supervision by the technical board, corrections were made quickly and it was approved by the final CNRM plenary session. Four programs continued to be out of date by the end of the period covered by this study.
Fourteen were still waiting for assessment visits and no impact or results can be presented because they were first visited just a few weeks before the project began and could not be evaluated within five years.
The most common problems found in the final reports of the evaluation, technical papers and CNRM plenary body are shown in Tables 2 and 3 . These problems observed in the results can be divided into two groups:
• Service faults (structure, processes and outcomes), subdivided into the classical triad of healthcare service assessment drawn up by Donabedian, 18, 19 here with 19 different kinds of important problems found.
• Learning faults, concerning information and assessments used by the Ministry of Education to analyze medical residency, with 12 different important features found.
We defined structure as the materials (infrastructure, equipment and supplies) needed to conduct the residency program.
Processes were defined as the relationship between human resource management, learning and healthcare. The results represented the ability and efficiency of surgery and clinical care.
The main problems found within teaching and learning related to deficiencies in internships, but there were also shortages of supervision and theoretical programs. Table 3 summarizes the teaching and learning problems identified during the CNRM/SBN evaluation.
DISCUSSION
There is huge inequity with regard to economics, culture, health, educational performance and access, HDI and other factors among the the different regions. 15, 20 It is known that economics and HDI are linked to human capital, development and empowerment. 21 There is a relationship between HDI and the numbers of neurosurgery programs and neurosurgeons.
Neurosurgeons and neurosurgery residency vacancies are concentrated in the regions with best HDI. There seems to be a "snowball" of growth in inequity. Worse HDI correlates with services that have poor structure. This scenario is unattractive, and sometimes makes it impossible to practice neurosurgery specialization. The lack of specialists and structure make residency positions impossible, or even undesirable. Without medical residency training, there will be fewer specialists and less structure. 22 There has been a federal government policy to induce residency programs since 2009, including for neurosurgery. This policy, called "ProResidência", is an important initiative by the Ministries of Health and Education. 23 ProResidência provides financial input from the Ministry of Health for residency. It is also responsible for putting into practice some discussion on planning and provision of doctors (generalists and specialists), and on the requirements of the population. The choice among the medical specialties for which residency programs might be induced is made according to the difficulty in hiring specific specialists in both the public and the private healthcare sectors.
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Other strategies are being implemented, such as supervision and assistance between institutions that want to improve their programs or start new ones and experienced universities. 25 This strategy is a tentative government initiative, and its results have not yet been assessed. It is known as "matriciamento" (matrix support) 26 and was designed to reformulate the process of healthcare work and used also for teaching and learning. 
CONCLUSION

